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(54) METHOD FOR MANUFACTURING HIGH POLYMER OPTICAL WAVEGUIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a high polymer optical waveguide by 
which a flexible waveguide having a complicated figure and having little limitation in material, is easily 
manufactured at low cost. 

SOLUTION: The method for manufacturing the high polymer optical waveguide having at least a clad layer 
and a core formed on the clad layer is characterized in that the core is formed by supplying composition 
for forming the core part only to the part at which the core is formed on the clad layer. The method is 
also characterized in that, preferably, a means which supplies the composition for forming the core part 
only to the part at which the core is formed employs an inkjet method. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the macromolecule optical waveguide which is the 
manufacture approach of the macromolecule optical waveguide which has at least a cladding layer and 
the core formed on this cladding layer, and is characterized by supplying said core only to the part which 
should serve as a core, and forming the constituent for core partial formation on said cladding layer. 
[Claim 2] The manufacture approach of macromolecule optical waveguide according to claim 1 that a 
means to supply the constituent for core partial formation only to the part which should serve as a core 
in the manufacture approach of macromolecule optical waveguide according to claim 1 is characterized 
by being an ink jet method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of macromolecule optical 
waveguide that constraint of an ingredient manufactures the optical waveguide of the complicated 
configuration which has flexibility few simple, about the manufacture approach of the macromolecule 
optical waveguide for producing the optical circuit used in the optical-communication field, the optical- 
information-processing field, etc. 
[0002] 

[Description of the Prior Art] To be a high speed and to be able to treat mass information easily 
moreover is desired so that a rapid use expansion of the latest Internet or a cellular phone may see. In 
order to realize this mass high-speed communication link, construction of the communication network 
using light has started and development of optical waveguide has been a big technical problem. 
[0003] Although glass and an inorganic crystal ingredient were conventionally used as an ingredient of 
optical waveguide, these ingredients are difficult to process it for an expensive top, and had the problem 
of being easy to damage heavily. 

[0004] Since it is expected from the outstanding mass-production nature that low cost-ization is the ease 
of the processing and macromolecule optical waveguide can apply various processings, it can realize 
waveguide broad from single mode waveguide to the multimode waveguide of the diameter of 
macrostomia. Furthermore, since it can be formed and processed at low temperature, it may match with 
semi-conductor processes, such as an electron device, and it exfoliates from that the selection range of 
the substrate which carries out the laminating of the optical waveguide is wide, production to a large 
area substrate, lamination of optical waveguide, and a substrate, and it has the advantage of being able to 
use it also as a flexible optical waveguide film, and the extensive application to equipments, such as an 
optical patchboard used in the optical integrated circuit used in the optical communication field or the 
optical information processing field, or module mounting be expected 

[0005] It goes across the property for which an optical waveguide ingredient is asked variably, and 
transparency, thermal resistance, the optical isotropy, and workability are especially made into the 
important property. As a concrete macromolecule optical waveguide ingredient, acrylic resin, polyimide, 
silicone resin, an epoxy resin, a polycarbonate, etc. can be mentioned, and the device of fluorination of 
these resin, deuteration, etc. is also tried for the purpose of control of a refractive index, or an 
improvement of ingredient loss. 

[0006] As a method of producing macromolecule optical waveguide, a photo mask is put and exposed 
on the uniform film of the thickness which contains the monomer of** photopolymerization nature, for 
example. The selection photopolymerization method for removing an unreacted monomer and acquiring 
a refractive-index difference between an exposure part and a non-irradiated part, after carrying out a 
polymerization alternatively (JP,50-22648,A), ** what applied the approach used for semi-conductor 
processings, such as a photolithography and etching, (Imamura et al. -) the direct exposing method 
(TOREWESU et al. -) which will form a core ridge only by the photolithography in an electronics 
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letter, the 1342nd volume [ 27th ] page, and 1991 using ** photosensitivity giant molecule or a resist 
There will be the approach (Muller et al., an electronics letter, the 399th volume [ 29th ] page, 1993) of 
fabricating a core ridge configuration using metal mold by ** injection molding, La Stampa, etc. in the 
379th volume [ of SPIE / 1777th ] page, and 1989. 

[0007] However, by the selective polymerization method or the approach using a photolithography, 
since it is necessary to make photoreaction nature give an ingredient or to give dry etching fitness to it, a 
function unnecessary to optical waveguide originally must be made to give an ingredient, and there is a 
problem of narrowing the selection range of an ingredient, or ingredient cost becoming high, or making 
somewhat into a sacrifice a property required for optical waveguide which was described above. 
[0008] Moreover, by the approach using metal mold, such as injection molding and La Stampa, since 
metal mold with a high precision is required, a manufacturing cost becomes high. Moreover, when 
carrying out heating maintenance of the ingredient more than glass transition temperature, degradation 
and coloring according [ an ingredient ] to heat may arise, or partial crystallization may take place, and a 
problem may arise dynamically and optically. Furthermore, in pressing metal mold by La Stampa etc. 
and preparing irregularity, an ingredient will be compressed locally and there is a problem of producing 
dynamic / optical distortion. 
[0009] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention solves the above- 
mentioned problem, and there is little constraint of an ingredient and it is to offer the manufacture 
approach of cheap and simple macromolecule optical waveguide. 
[0010] 

[Means for Solving the Problem] this invention persons found out being solved by the following 
manufacture approach, as a result of inquiring wholeheartedly, in order to solve the above-mentioned 
technical problem. That is, the manufacture approach of the macromolecule optical waveguide of this 
invention is the manufacture approach of the macromolecule optical waveguide which has at least a 
cladding layer and the core formed on this cladding layer, and said core is characterized by supplying 
the constituent for core partial formation only to the part which should serve as a core, and forming it on 
said cladding layer. 

[001 1] Furthermore, in the manufacture approach of the aforementioned macromolecule optical 
waveguide, a means to supply the constituent for core partial formation only to the part which should 
serve as a core is characterized by being an ink jet method. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained concretely. Although there is 
especially no limitation as polymeric materials used for this invention, a synthetic polymer with the high 
transparency of polystyrene, acrylic resin, polyester, a polycarbonate, polyimide, an epoxy resin, 
silicone resin and these fluorination objects, deuteride, etc. can be used. These polymeric materials may 
be independently used for a cladding layer and a core, and it can mix and they can also be used. 
Moreover, a cladding layer and a core may be of the same kind, and a thing of a different kind may be 
used. 

[0013] The cladding layer of this invention may fabricate direct polymeric materials on a film, without 
preparing on a substrate, exfoliating a substrate, after preparing on a substrate, or using a substrate. 
Although there is especially no limitation as an approach of producing such a cladding layer, the well- 
known methods of application, such as a dip painting cloth method, a roll coating method, the curtain 
applying method, the bar applying method, a spray coating cloth method, a spin coat method, the 
electrodeposted applying method, and the solvent cast method, and approaches, such as a biaxial- 
stretching method, can be used. 

[0014] Although a cladding layer and a core need to prepare a difference in a refractive index, well- 
known ingredients and techniques, such as an approach of changing the monomer presentation ratio at 
the time of carrying out copolymerization of the monomer more than the approach using the polymeric 
materials of a different kind from which there is especially no limitation as such an approach, for 
example, a refractive index differs, the method of establishing a difference with the fluorine atom 
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content in an ingredient, and plurality, and an approach using the chemical change by an optical 
exposure or electron beam irradiation, can be used. 

[0015] In order to prevent INTAMIKISHINGU which happens when forming a core on a cladding layer, 
or in case the laminating of each macromolecule optical waveguide is carried out, after giving the bridge 
formation reproductive function and forming each part into polymeric materials, it is possible to also 
make a bridge construct with light or heat. 

[0016] The manufacture approach of the macromolecule optical waveguide of this invention includes 
the stroke which supplies the resin for core partial formation only to the part which should serve as a 
core, and forms it on a cladding layer. 

[0017] As an approach of supplying the resin for core partial formation only to the part which should 
serve as a core, and forming it on the cladding layer in this invention, although various approaches are 
applicable, it is desirable to use the ink jet method which is excellent in respect of the height of the 
definition of an image etc. in the height of location precision and the ease of carrying out of control of 
the amount of supply to supply. The regurgitation of the ink jet method can be carried out controlling the 
amount of a drop correctly to 500ng extent from lng, control of a supply location also becomes easy and 
exact, and it becomes easy [ formation of a complicated configuration ]. 

[0018] Generally, an ink jet method is classified into an electric charge control system and an electric 
conversion method according to the drop method of ink, and is classified into a liquid ink method and a 
solid ink method according to the class of ink. Which the above-mentioned method may be used for the 
ink jet method concerning this invention, and it can use it properly according to the description of the 
constituent for core partial formation to be used. For example, if resin is dissolved in a solvent, a liquid 
ink method can be used, and when it is a solid, a solid ink method can be used. 
[0019] 

[Example] Although this invention is explained in full detail according to an example below, this 

invention is not limited to the following example, unless it deviates from the meaning. 

[0020] The film which contains benzoin ethyl ether in the polycarbonate (the Mitsubishi Gas Chemical 

Co., Inc. make, the trade name you pyrone Z) compounded from example 1 bisphenol Z as a methyl 

acrylate and a photopolymerization initiator as a photopolymerization nature monomer was produced by 

the solvent cast method, ultraviolet rays were exposed to this, the polymerization of the methyl-acrylate 

monomer was carried out, and the cladding layer of a refractive index 1.57 was obtained. 

[0021] Next, what dissolved the same polycarbonate as the above in the methylene chloride was used as 

the constituent for core partial formation, after supplying this only to the part which should serve as a 

core with the ink jet equipment of a liquid ink method, it was dried, and the core of a refractive index 

1.59 was made to form. 

[0022] Thus, when carrying out incidence of the light with a wavelength of 1.3 micrometers from the 
end of waveguide and waveguide loss was searched for about the obtained optical waveguide by 
measuring the quantity of light which carries out outgoing radiation from the other end, 0.4 dB/cm and a 
good value were shown. 

[0023] On the example 2 silicon substrate, N of the polyamide acid which is the precursor of 
fluorination polyimide resin A, N, and - dimethylacetamide solution with the bar applying method, and 
the lower cladding layer was formed. [ applied and ] 

[0024] Next, N of the polyamide acid which is the precursor of fluorination polyimide resin B with 
which a refractive index becomes large about 0.3% from the above-mentioned cladding layer, N, and - 
dimethylacetamide solution are used as the constituent for core partial formation, and and the core was 
made to form, after supplying this only to the part which should serve as a core with the ink jet 
equipment of a liquid ink method. [ dried and ] 

[0025] Besides, the amic-acid solution which is the precursor of the same fluorination polyimide resin A 
as having used for formation of a lower cladding layer was applied, the up cladding layer was prepared 
and channel mold optical waveguide was obtained. [ dried and ] 

[0026] Thus, when carrying out incidence of the light with a wavelength of 1.3 micrometers from the 
end of waveguide and waveguide loss was searched for about the obtained optical waveguide by 
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measuring the quantity of light which carries out outgoing radiation from the other end, 0.3 dB/cm and a 

good value were shown. 

[0027] 

[Effect of the Invention] Since there is no stroke which a polymerization reaction does not advance 
during preservation and removes the unreacted polymerization nature monomer of a garbage according 
to the manufacture approach of the optical waveguide of this invention as explained above, while a 
stroke is simplified, it can manufacture cheaply. Moreover, manufacture of the macromolecule optical 
waveguide without property degradation with time by the unreacted polymerization nature monomer 
which remains since the removal stroke is inadequate is attained. 



[Translation done.] 
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